An investigation of the acute effect of gentamicin on the renal handling of electrolytes in the rat.
Standard renal clearance techniques were used to investigate the acute effects of gentamicin on renal electrolyte handling in anesthetized rats. Data were obtained before substantial changes in tubular integrity would be expected to occur, thus permitting a distinction between the actions of the drug per se and renal changes resulting from underlying tubular damage. Infusion of gentamicin over a 3-hr period resulted in an immediate and sustained calciuresis and magnesiuresis, with no significant change in the renal clearance of sodium or potassium. Within 60 min of the onset of drug infusion at 0.28 mg/kg/min, renal calcium clearance (ml/min) increased from 0.095 +/- 0.013 to 0.210 +/- 0.016 (P less than .001) and renal magnesium clearance (ml/min) increased from 0.538 +/- 0.059 to 0.662 +/- 0.053 (P less than .01). Because it was subsequently shown that infusion of gentamicin did not alter glomerular filtration rate, it is clear that both responses resulted from a reduced tubular reabsorption of the respective ions; they were rapidly reversible when gentamicin infusion ceased. A higher dose of gentamicin (0.56 mg/kg/min for 3 hr) also significantly decreased plasma magnesium concentrations (0.40 +/- 0.01 vs. 0.49 +/- 0.02 mmol/l, treated vs. control; P less than .01). Gentamicin-induced changes in the renal handling of calcium and magnesium, therefore, occur independently of and before the development of nephrotoxicity. They may be at least partially responsible for the alteration in electrolyte homeostasis seen in humans during aminoglycoside treatment (e.g., hypomagnesemia). It is interesting to speculate on the possibility that they may also in some way contribute to the subsequent cellular injury that is known to occur with prolonged use of gentamicin.